The formation on the surface of mechanical rubber goods (MRGs) of a layer of different substances is an effective solution to certain problems arising during the storage and service of articles manufactured from elastomers. In particular, such layers can promote a reduction in the friction coeffi cient of the MRGs and increase their resistance to ozone ageing. One of the methods of forming a constantly regenerative layer on the surface of MRGs involves the transfer of an ingredient introduced at the stage of mixing of the composite from the interior to the surface of the elastomer. With the traditional method, an excess quantity of the ingredient, exceeding its equilibrium solubility in the elastomer, is introduced into the composite. Under such conditions, the formation of a surface layer is connected with separation in the elastomer-ingredient system.
The formation on the surface of mechanical rubber goods (MRGs) of a layer of different substances is an effective solution to certain problems arising during the storage and service of articles manufactured from elastomers. In particular, such layers can promote a reduction in the friction coeffi cient of the MRGs and increase their resistance to ozone ageing. One of the methods of forming a constantly regenerative layer on the surface of MRGs involves the transfer of an ingredient introduced at the stage of mixing of the composite from the interior to the surface of the elastomer. With the traditional method, an excess quantity of the ingredient, exceeding its equilibrium solubility in the elastomer, is introduced into the composite. Under such conditions, the formation of a surface layer is connected with separation in the elastomer-ingredient system.
The aim of the present work was to investigate the possibility of the formation of a surface layer with an equilibrium content of different fl uorine-containing ingredients in the elastomer and to determine the time of retention of this layer.
With an equilibrium content of the ingredient in the elastomer, the formation of a layer on the surface of MRGs is determined by the ratio between the diffusion rate of the ingredient in the elastomer and by the rate of its removal from the surface of the article. When the elastomer comes into contact with air, the rate of removal of the ingredient from the surface of the material is refl ected by the volatility of the ingredient. The formation of a surface layer is achieved at a higher diffusion rate of the ingredient in the elastomer by comparison with its volatility. With such an approach, the problem of determining the conditions of formation of a layer of ingredient on the surface of MRGs reduces chiefl y to the problem of establishing the limiting stage of the process of desorption of different additives from polymers [1] [2] [3] [4] [5] .
To determine the limiting stage of the process of desorption of additives from polymers, use is made of experimental and theoretical methods. The experimental method is connected with determining the form of the kinetic dependences of the process of desorption of the additive in a certain coordinate system [1] [2] [3] or with visual observation of the surface of the polymer [4] . The possibilities of the experimental method are limited only by the test conditions which differ, as a rule, from the service conditions of the polymers. The theoretical method is connected with determining parameter L [5] . The equation for determining parameter L when the elastomer comes into contact with air has the form
where l (cm) is a parameter connecting the thickness d of the elastomer and the conditions of its contact with the surrounding medium (in the case of two-sided contact l = d/2, and with one-sided contant l = d), V is the volatility of the pure ingredient (g/(cm 2 s)), S is the coeffi cient of equilibrium solubility of the ingredient in the elastomer (g/g), and D is the coeffi cient of diffusion of the ingredient in the elastomer (cm 2 /s).
The fulfi lment of the condition L > 10 refl ects the dependence of the kinetics of the desorption process on the diffusion rate of the additive in the polymer, L < 0.6 refl ects its dependence on the volatilisation rate of the additive from the surface of the polymer, and when 0.6 < L < 10 the desorption process proceeds in the transition region and the rate of the process is determined equally by both the diffusion of the additive in the polymer and by its volatility.
The temperature dependences of V, D, and S ensure the determination of values of L at different temperatures and eliminate the prolonged tests that are necessary when the experimental method is used to establish the limiting stage of desorption of the additive. It should be pointed out that the given boundary values of parameter L are not universal. Thus, it has been shown [6] that transition to the diffusion limiting stage is refl ected by values L > 100, while transition to the stage determining the dependence of the kinetics on the rate of volatilisation of the additive from the surface of the polymer is refl ected by values L < 0.16.
For the formation of a layer on the surface of sheets of butadiene-acrylonitrile rubber SKN-26M, use was made of three fl uorine-containing ingredients, the structural formulae and certain characteristics of which are presented in Table 1 . Specimens in the form of sheets of 2 mm thickness were prepared from a composite based on SKN-26 rubber including fi llers, vulcanising substances, antiozonants and antiagers, plasticisers (2 parts stearic acid and 7 parts polymethylsiloxane-400 per 100 parts rubber), and a corresponding fl uorinecontaining ingredient in a quantity equal to its equilibrium solubility in the elastomer. The equilibrium content of the fl uorine-containing ingredient in vulcanisate specimens was obtained by their swelling in corresponding liquid. During swelling, the equilibrium solubility of the ingredient in the elastomer and its diffusion coeffi cient in the material were determined. The diffusion coeffi cient was calculated from the equation [7] 
where τ 0.5 is the time of achievement of a 50% content of the ingredient in relation to its equilibrium solubility in the elastomer.
The volatility of fl uorine-containing ingredients was determined in a ventilated oven at different air temperatures. The liquid was placed in a Petri dish of 10 cm diameter and the reduction in weight at a blowing rate of 4 m/s was determined. Separately conducted experiments showed that further increase in the blowing rate of the liquid hardly affects its volatility. Table 2 .
The calculated values of L for a storage or service temperature of sheets of 20°C are presented in Table 3 . The values of parameter L were calculated for the case of one-sided contact of MRGs with air (l = 0.2 cm).
The values of parameter L (see Table 3 ) indicate that the formation on the surface of the elastomer of a layer of ingredient is possible when KOST and FP are used. However, the conditions of formation of a layer from these ingredients on the surface of sheets differ from each other. If for KOST the formation of a surface layer is the consequence of its relatively low volatility, then for FP this is connected with low compatibility with the elastomer. Such differences play a signifi cant role in determining the retention time of the layer on the surface of MRGs.
The retention time of the layer, τ, on the surface of sheets at 20°C was determinned from the equation proposed for calculating the time of volatilisation of 90% of the initial quantity of the ingredient in the elastomer [5] :
Calculations showed that, when FP is used, the retention time of its layer on the surface of elastomer sheets amounts to scarcely more than a month. For KOST the retention time of the layer reaches 1.8 years.
In calculating the retention time of a layer of fl uorinecontaining ingredient on the surface of elastomer sheets, use was made of the maximum value of volatility V. During the storage, and to a lesser degree during the service, of MRGs, a reduction in the air blowing rate over the surface of the MRGs is possible, which consistently lowers the volatility or may lead to a considerable retardation of the removal of the ingredient from the surface of the elastomer. When such situations arise, it becomes possible to lengthen considerably the retention time of the layer of ingredient on the surface of MRGs. It can be concluded that, owing to the greater retention time of its surface layer, fl uorine-containing ingredient KOST has practical importance for solving the problem formulated in the present work. 
